The effect of replacing groundnut cake (GNC) with enzyme supplemented brewer's dried grains (BDG) at 0, 25, 50, 75 and 100% graded levels in cockerel chicks diets was investigated. Five dietary treatments were formulated to be isonitrogenous and isocaloric to provide 23% crude protein and 2895.77 Kcal/kg metabolizable energy. Two hundred and twenty five day old cockerel chicks (Abor-Acre breed) were randomly allocated to five treatments replicated thrice with 15 chicks per replicate, fed and watered ad libitum in deep litter pens for 4 weeks. Means of body weight, weight gain, feed intake and feed: gain ratio of cockerel chicks fed the control diet, 25 and 50% enzyme supplemented brewer's dried grains diets were significantly (P < 0.05) better than those fed 75 and 100% inclusion levels. Mortality was approximately 6%. It was economically more profitable to use enzyme supplemented BDG in replacing GNC in cockerel chicks diets.
INTRODUCTION
The protein deficit of monogastric livestock feed situation is more critical than caloric inadequacies. Protein sources for poultry feed are expensive and in most cases directly required by man as food. Brewer's dried grains (BDG) is a cheaper alternative to groundnut cake (GNC), is readily available, not directly or indirectly required by man for food and can supply the same quality protein as GNC (Isikwenu, 2006) . The major limitation to the use of BDG as a source of plant protein is its high fibre content (Onwukdike, 1993; Ademosun, 1973) . To reduce its fibre content, Isikwenu et al. (2008) subjected BDG to urea-treatment and fermentation and successfully used it to replace up to 50% of GNC (16.70% of the diet) in broiler starter diets. This indicate that further processing or use of additives that can break-up the non-starch polysaccharides in BDG into easily digestible smaller polymers will improve its nutritive value and utilization. The use of exogenous enzymes in monogastric diets is said to have numerous benefits including; the removal of anti-nutritional factors; increased digestibility of existing nutrients; increased digestibility of non-starch polysaccharides (NSPs) and supplementing host endogenous enzymes (Classen and Cooper, 1999) . The enzymes mostly used in monogastric diets are predominantly glycanases, which cleave non-starch polysaccharides (NSPs) into smaller polymers, thereby removing their ability to form viscous digesta and enhancing nutrient digestibilities (Choct et al., 1995) . Research information on the use of enzyme supplemented BDG for poultry is relatively limited. This study was conducted to investigate the effect of replacing GNC with enzyme supplemented BDG in cockerel chicks diets. Experimental Birds and Management: A total of two hundred and twenty-five (225) day old cockerel chicks (Abor-Acre breed) were used in this study. The birds were managed in a deep litter house of fifteen pens with dimensions of 2.04m x 2.03m for the four weeks study period. Feed and water were provided ad libitum while necessary prophylaxis and vaccination were administered.
MATERIALS AND METHODS

Experimental
Experimental Design: The cockerel chicks were randomly allotted into five treatment groups with three replicates on equal weight basis in a completely randomized design. Each treatment group consists of 45 cockerel chicks and 15 in each replicate.
Experimental Diets: Brewer's dried grains (BDG) was used to replace groundnut cake (GNC) at 0, 25, 50, 75 and 100% levels in cockerel chicks diets on protein equivalent basis. Five treatment diets were formulated to be isonitrogenous and isocaloric to supply 23% crude protein and 2895.77 kcal/kg metabolizable energy. The experimental diets containing 25, 50, 75 and 100% replacement levels were fed with enzyme supplementation(Hemicell R ) used at 0.5% (500g/ton) of the feed. The composition of the cockerel chicks diets and their proximate compositions are presented in Table 1 . Measurements: Body weight performance, feed intake and mortality were recorded on replicate basis weekly while feed conversion ratio was obtained according to Lambert et al. (1936) . Economic analysis of cockerel chicks production was based on the cost of the diets compounded from the prevailing market price of the ingredients at the time of purchase. This information was used to compute the cost of feed consumed per kg weight gain for each diet, the cost differential and relative cost benefit values of the diets in relation to the control.
Chemical Analysis: The chemical analysis of the proximate compositions of the test ingredient (Table   2 ) and experimental diets (Table 1) were carried out according to the procedure of A.O.A.C (1990).
Statistical Analysis: Data obtained were subjected to analysis of variance and treatment means were compared by Duncan's multiple range test (Duncan, 1955) using SPSS 10.0 package. 
RESULTS
The results of the performance of cockerel chicks are presented in Table 3 Mean body weight, weight gain, feed intake and feed: gain ratio of cockerel chicks fed the control diet and up to 50% replacement levels of enzyme supplemented brewer's dried grain (BDG) were significantly (P < 0.05) better than those fed 75 and 100% replacement levels of enzyme supplemented BDG diets. The results of the cost-benefit analysis of the production of cockerel chicks fed, the experimental diets are presented in Table 4 . There was significant (P < 0.05) reduction in the amount of total feed consumed per bird, cost of total feed consumed per bird and the cost per kg feed with increased levels of enzyme supplemented BDG in the diets of cockerel chicks. Total feed consumed by cockerel chicks fed the control diet were similar (P > 0.05) to those fed 25% and 50% enzyme supplemented BDG diets but significantly (P < 0.05) higher than those of 75 and 100% replacement levels. The cost of producing one kilogram of live weight of a cockerel chick during this stage reduced though not significant (P > 0.05) as the level of enzyme supplemented BDG increased in the diets. The cost differential and relative cost-benefit per kilogram gain generally (P < 0.05) increased with increasing level of enzyme supplemented BDG in the diets. High mortality of 6% was caused by frequent attacks on chicks by wild cats. 
DISCUSSION
The average body weight, daily weight gain, feed: intake and feed gain ratio of cockerel chicks fed the control, 25 and 50% enzyme supplemented BDG diets were similar, indicating that cockerel chicks at 0-4 weeks can tolerate inclusions of enzyme supplemented BDG of up to 50% (16.70% of the diet) level. Cockerel chicks fed enzyme supplemented BDG at 0, 25 and 50% inclusion levels had significantly higher feed intake than those on 75 and 100% inclusion levels, which means at 0, 25 and 50% inclusion levels, the diets were equally acceptable to the cockerel chicks as they ate approximately the same quantity. The decrease in feed intake at the 75 and 100% of enzyme supplement BDG diets may be attributed to bulkiness and probably poor acceptability of the feed associated with high BDG levels compared to groundnut cake. The observed mean body weights and daily weight gains agree with the feed intake pattern of cockerel chicks, which means the inclusion levels of 25 and 50% enzyme supplemented BDG diets were able to provide adequate nutrients for tissue synthesis to achieve a growth rate comparable to the control diet that do not have any BDG. This may have been made possible by cellulases and glycanases contained in the enzyme which might have caused a cleavage of the non-starch polysaccharides (NSPs) in BDG into smaller polymers, thereby removing their ability to form viscous digesta and enhancing nutrient digestibilities (Choct et al., 1995) . The 50% replacement level which has 16.70% of the diet as enzyme supplemented BDG is an improvement on the 10% level of dietary BDG inclusion achieved in broiler chicks by Ademosun (1973) and Lopez and Carmona (1981) . The improvement in body weight performance in this study are consistent with those obtained by Abubakar et al (2004) when rice bran and wheat offal diets of pullets and broiler starter chicks where supplemented with enzymes. Similar results were also reported by Isikwenu et al. (2008) when urea-treated and fermented BDG replaced groundnut cake in broiler starter diets. Enzyme treatment is capable of solubilizing high amounts of cell wall, thereby producing a good quality high level soluble carbohydrate from non-starch polysaccharides (IFRU, 2003) . The higher inclusion level obtained in this study can be attributed to the enzyme supplementation effect on BDG, which results in fibre breakdown, reduction in fibre content and anti-nutritional activities, causing a release of locked-up nutrients that encouraged good performance of cockerel chicks. The lower weight gain of cockerel chicks fed 75 and 100% inclusion levels of enzyme supplemented BDG diets might have been caused by nutrient intake restriction precipitated by lower feed intake or nutrient dilution effect of crude fibre and bulkiness of feeds. This result is supported by previous reports on the implication of restricted feed intake on growth rate and body weight performance (Fattori et al. 1991; Ubosi, 1998 and Mench, 2002) . This could also result from the inability of the enzyme concentration present in the feed to cope with the amount of crude fibre (NSPs) to be degraded in the feed. The feed: gain ratio of cockerel chicks followed the same pattern with the feed intake and daily weight development, and showed that the replacement of up to 50% GNC with enzyme supplemented BDG had no negative effects on performance. There was gain in financial margin in the production cost with the inclusion of enzyme supplemented BDG as part replacement for GNC in cockerel chicks diets. It was found to be more profitable to produce cockerel chicks at 0-4 weeks with 50% enzyme supplemented BDG than GNC, even when lower weight gain was observed as enzyme supplemented BDG levels increased in the diets. This is due to the fact that enzyme supplemented BDG is much cheaper than GNC. The highest significant savings (N35.16) per kilogramme weight gain of cost differential was obtained from treatment with 50% enzyme supplemented BDG diet.
CONCLUSION
Enzyme supplemented BDG can replace up to 50% GNC (16.70% of the diet) as a plant protein source in cockerel chicks diets. Based on the cost of production per kilogramme weight gain, the use of enzyme supplemented BDG is more profitable than GNC in cockerel chicks as long as inclusion level do not exceed 50%.
